It is shown that every (strongly) regularly stratifiable space has an Λf-structure, and it is also shown that a stratifiable space has an M-structure if and only if every closed subset has an open neighborhood base which is interior-preserving on a network.
Introduction.
We assume the reader is familiar with Ceder's M Γ spaces (/ = 1,2,3) [2] and Borges's stratifiable spaces [1]. Ceder proposed in [2] the problem whether the reverse implications of M x -> M 2 -» M 3 (= stratifiable) are true or not. That M 2 -spaces coincide with stratifiable spaces was proved independently by Gruenhage [3] and by Junnila [7] . Thus the problem (PI) remains open.
(PI) Is every stratifiable space an M x -space! Some of the equivalent and related problems to (PI) are given.
(P2) Is every closed subspace of an M λ -space M{! (P3) Is every image of an M x -space under a closed mapping M{t (P4) Does every closed subset of an M x -space have a closure-preserving open neighborhood base in XΊ
(P4) is true if (PI) is so, [8] . mapping! (Heath and Junnila) (P6) Is every stratifiable space the image of a stratifiable space with dim = 0 under a perfect mapping! (Nagami [10] )
As for the dimension of an Λ^-space, Nagata proposed the following problem:
(P7) Let X be an M Γ space. Is it true that dim X < n (Ind X < n) if and only if there exists a σ-closure-preserving base Ψ* for X such that dim B(W) < n -1 (resp. Ind B{W) < n -1) for every W G #*, where B(W) denotes the boundary of Win X.
In a quite recent paper [9] , the author defined a class Jί of stratifiable spaces with M-structures and studied the properties of Jί, some of which are as follows:
(Ml) Jί c {M Γ spaces}. [12] strongly regularly stratifiable spaces and showed that the statements of (Ml), (M3), (M5), (M6) and the if part of (M2) are true for these spaces. Now, the purpose of this paper is to show two theorems. In Theorem 1 we show that every strongly regularly stratifiable space belongs to Jί. But we do not know the converse. In Theorem 2 we give a characterization of Jί m terms of "an interior-preserving family" and "a network". From this result we recognize that the notion of "an interior-preserving family" plays some role in order to establish the class Jί.
In this paper, all spaces are assumed to be regular Hausdorff and N always denotes the set of all positive integers. If ^ is a family of subsets of a space X, then °U is called simply a family of X. Before the proof, we recall the method of Siwiec and Nagata. They showed in [11] that a space X is a σ-space if and only if X has a σ-closure-preserving closed network. If we read their proof, then we easily understand the fact that if 38 is a closure-preserving closed family of a σ-space X, then there exists a σ-discrete closed network #Όf X such that SS is ^preserving in both sides at each point of X. In the proof below, we say that by the method of Siwiec and Nagata we obtain J^" with this property.
} is σ-locally finite and point-finite in X because ^ is so. Since X is a σ-space, by the method of Siwiec and Nagata there exists a σ-discrete closed family Jf x such that each K(F, U) is the union of members of is a closure-preserving closed family of X. By the method fo Siwiec and Nagata, we can get a σ-discrete closed network X 2 of X such that -preserving in both sides at each point of X -M. Let ({F λ :λeΛ} and We shall show that i^(M) is Jf(M)-preserving in both sides at each point of X -M. Let yς = {V λ : λ e Λ o } be an arbitrary subfamily of Assume p e Π^. Since Ψ* is ^-preserving in both sides at/?, there exists K λ e jf 2 such that/? e K λ and
K x nU{U:(F,U)
€Ξ <^for some closed set F of X and/? ί I/} = 0. 
e ^, f{F) is a family of open neighborhoods of F in X such that F c F λ c [/ λ /or eαcA λ e A(F).
Proof. Let^"= U^= 1 J^, where each J^ is a discrete closed family of X Let { F F : i 7 e J^} be an open family of X such that i 7 c F F for each F e ^ and {ϊ^.: F e J^} is discrete in X By Lemma 1, for each FGJt here exists a collection (i^'(F), Jf{F)) satisfying the conditions (1) and (2) Proof. X is stratifiable by [12, Theorem 3.3] . It remains to prove that X has an M-structure. By the assumption, there exists a base U* =1 8ϊ n for X such that each £ § n has a σ-locally finite, point-finite and finitely approaching stratifier (& nk subfamily ^0 of ^ and is said to be interior-preserving in X if °U is so at each point of X in X. DEFINITION 4. Let °U be a family of a space X. We say that °U is interior-preserving on a network if there exists a σ-discrete closed network oί X such that for each FG^, <8/JF is interior-preserving in the subspace F. LEMMA 3 [9, Lemma 3.5] . For a stratifiable space X the following statements are equivalent.
(1) X e Jl. Proof. Suppose that we are given such a family tfl stated in the lemma. Let J^be a σ-discrete closed network of X such that °U/F is interior-preserving in the subspace F for each F e !F. Since {F -U: U ^ <%} is a. closure-preserving closed family of F, by the method of Siwiec and Nagata there exists a σ-discrete closed family Jf(F) of F such that {F -U: U e <%} is Jf (F)-preserving in both sides at each point of F. Set Then Jf is a σ-discrete closed family of X. It is easy to see that °U iŝ preserving in both sides at each point of X. (2) of the lemma, where we assume that every finite intersection of members of J^ belongs to 3?. We recall that X has a monotonically normal operator D{M, N) 9 [6] . Let J*"= U^= 1^; , where each J^ is a discrete closed family of X. For each n e TV, let This shows that Ψ*/F is interior-preserving in the subspace F. From this it is easily seen that there exists a σ-discrete closed network on which i^is interior-preserving. Hence we complete the proof of (1) -> (2) . (2) 
